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mnrnm^^m^miz ^^xmmmm^ * ? 

[ 0 0 3 3 ] 

*^BHti$^lc. m6<7)«Jtilcfcv^T. GC-B^v$'l4^m^ t LT. ^^ttWIP^. Wffi 
[ 0 0 3 4 ] 

* f & bh ^ - <d % u m ft \z is v > x , g c - b * % 3% -r 6 *g ft ie iia x a n its $x # «h da * * <?> fn aa 

[ 0 0 3 5 ] 

L. Mlfflfla^^Mffi^SiJ^l¥ftTXli#i¥fcTT-±g«L. M IE fja ^ Iffl fla F«3 c GMP^M^fe 



[ 0 0 3 6 ] 

^^BHii^^lc. &7*>A81ik:fcv*T. GC-Bv£14ft^H^1r3«^ t U#t? . ^ff^tt 
[ 0 0 3 7 ] 

a jc vmBMKftmm&friiMizmifiz z t . mwmmiz&tic&X'&z z t . mmm-n- 
^vtfrWimziiz z t . mmmmmm. ^^m.mm^. ^m^mmmn^^it^mL < m 

M U iz „ M IP $X# $*<7)-/u J T*ir') *>#I^ITLi-u: t ft £ </> #1 ft£ % *fc o 
«21«WfP^ ^ttJBWSPJE. Milffig, «21«tt<fm. KWfP^ 

MicioT, if ^ * g& tc 4? i-t * m if? mnm n j= v na sc ^ ^ iixus* & 

*) ffi ft k<7>^ffyy*R4^f k tt^T&^ftfi^?!**^* viable . * # <?> QOL lc K JS L 
. f*ti ft filM £ ft *) 7 3 o 
[ 0 0 3 8 ] 

3hZ. ^Tz, GC-B<^vHtt (fz £ ZlZmmft c GMP££») £ Z £ \z «k o T . 

[ 0 0 3 9 ] 

13 ffl * # M L ft h . * % Bfl £ 3 ^ [c M # © tc t& bh -t § o 

*^BH^ ^ **|£a£<7>^JMJ 2 ICK«^ «fc 7 tC ftM L fcCNP- h 7 > 7. ^ i - -y 7 v t7 7. ( 
CNPTgm) \z o ^ 7- a -y h v£ * ffl v > T iH£ ^ S!»*f*ff o i: d *> . 0 3 tc ^ $ tl 

£ 7 tc . If £3! v *y XT&3*<7> i> (wild CNP gene) £tS 5 tl . CNPTgmT liwi 

Id CNP genelcftn^T . $ A is T i * <^> 2 * <t> >• ( t r a n s g e n e) b*$> ft § tl „ CNPTg 

mT-<?>CNP<50^m^^fti--5 j# A L ^afeT<^^^3E^T^ $ti-g>KtsT*>§lffKfc 

«k VjfiL^T^CNP^agJS^a ^fc i: - . CNP Tgmliff^ffltjht L. ffKTJKlOfg. JflL^T 
JK24fg<?>CNPjgJS*^LTi5 ») . fttf^^ iziiMlz CNP ^ 7°^ H b*mffl?£M 5 tiT v^S z 
3b»fiia $ tl (H m#iJ 4 <^ ^ 1 ) o 
[ 0 0 4 0 ] 

$ h lcCNPTgm^MIt5^#<?>fflM^^»*T^ff 7 fc«>k: , 5 =t ^$X#IEfla 

^^ffili^Klcii^^ h:^ raif5$X#<^/?$ tt. CNPTgralcfcv^T^I+'^©tc*.WJcj?v^ 

:MS4), * rzmmm^mm^cijafimiz^^xmii^miz^Miz^^ ;ms5) 

If^ti^o c ti <tv*S HI ^ <^>. CNPft ^<^GC-Bvll'l4C^Sli©:#«H)ia^^l#/jn $ z k 
[ 0 0 4 1 ] 

HiteiM 6 li , v ^ x ^ ffi x f& m Iff 1*1 <r> =1 ^ r + - vift ic «fc *) m M W ^ *9 

^ ±? j= v ¥ £ * * ^ s f t $ -t± t ^ 0 '14 n fp s * -t s ^ m '14 [i i p n mm^^'iMW* 

ft«Lt (Am. J. Pathol. 1989:135:1001 — 14)^ CNPTgm^ MfP^Jmfc Jc VMfp^#^'l4tc 
tt-t ^©K'li^fFfffii-S @ CNPTgmfc J: ViE^v^ x^ffluTftlL ^#^^14WfP 

'^tT^it^fflv^T^rt^ftofcJ: c^, cMTm^m^xi^mLrz^^'im^ixit. je 
■m^o y^^m^xffULTz^^ 'imm £\t^x . mmmmmt^miz^^ ^ c t . n 



lie ^ ^fbli ft )b-o £: C i: 3 ftfc (0 6 8 ) » Zft «b<*>JK*fc><b . GC-Bf£tt 

[ 0 0 4 2 ] 

$ ^ ic * . * x ^ t- a v ? # > 7' % l iest v ^ x % ffl t . m m w n * ^ 

ft 881 L . 4 > 7 ~ - v 3 >?£4- L fcCNP^J&ttfflflP!^ lcWi-£v6-lf #J*<7)#r 

L < II o tz z £ **flif& <? ft tz (m 9 ) . cti^lSS^b, GC-B^'P± fbt/H li £ ff;1± W IP 
[ 0 0 4 3 ] 

2 h\z. *7.t^ -f -y 7 #> L £IE$fv ry * ay W Iff lc ft L T flu + ¥ Vi&ty 

. *<?>«SS. CNP&-5- §1 <^AUC (IITI1) ttv^-fft^fflM t ^>S^>ftMgf ic W L*,WJC 

* ^^f::t *>*flsi8 3 tifc (0 io) o 3 <nffi%:frh , ic-mmtwwfr^n^miz * »> m 

£££ ft 3 . f&Wff!^ MM Affile tfc^< ^ttWffPffik:4jt+s Wfp^icWLT'fc 
JJfl ftl ft m * * S - £ ** Bfl ^ iz ft o . 
[ 0 0 4 4 ] 

c <?> «k 7 %mmm \zmr>% . ^mnm^it. <&%.<7>mui*?ft%.<7>m:UMizfiM2 ft& z 

£ ft < . CNPft ^GC-B^ttffc^Wfc*ffliff^Myftffl t W IPfC#k: Wi" -5 TO it® ftffl <o 
[ 0 0 4 5 ] 

[ 0 0 4 6 ] 

^^-Sfggf. UCJfiLffittMIIS^. «Axf^H, mH^^ 4 ^!fW (^SH) . *S^(^^tt 

J; sflS^; (# *) A,S-ttiW®'l4WfP'2^) ft irtc^H-t S MfP^Ji t ft ^> ztiblciS 
5 ft ft 

[ 0 0 4 7 ] 

[ 0 0 4 8 ] 

^^ttMiis^ttx MBifcnn&iit ffimz&m-tz . mfz^m^^m^mm 
stca^jx.a\ (i)^rawfpT*>-5^wfp. ^rait5s nmm. WM* tizssii- z^m'&m 
mwfe. &m&j&mwm. $tm&&mffim. jkv&M&wmm* £^nnMW\zt>i-fz,m 
rt'&mwfc, &u\z (D^nnMBT'Shzmmw. mmw. ^mw. mmm* tiz 
^jfmmwfp-s. ^ff^'ttwraffiffi. ^j^'tt^Hiffffi («i^»*^^-t'>jksPx -^^^-^ 
as bp. £jfm#t&cMWfpaE* ^) . ^iraits^ft if^^^swifficfeit^^^ttwfff^^^ 

* ft -5 o 

[ 0 0 4 9 ] 

^fiL< i±^0tt«MIP^&v^^'lt)fi:MffPffi"e*>*. 

[ 0 0 5 0 ] 



* $l m <?> so <r> mmmm ios^x . &m&wffim\*. tc it * ^ ma m m m 

#> »k $f * l < itm m m it £> * . 

[ 0 0 5 1 ] 

& Z h frT* £ & . 
[ 0 0 5 2 ] 

r^j . r^au nggp^^^^Kr-ts c t . 

[ 0 0 5 3 ] 

*%BH tc fcv^T 77 - >i ~> ? => - -HB (GC-B) tit. +h ') *J AfUS<^ 1 * Y (NPR 
-B) LTf fflt^o 

[ 0 0 5 4 ] 

*%BH tc fcv^T GC-BV&14 i: ti . rr-^yn - -4fv£tt |s]#l<7>fflfg i: LTf$fflt§. 
^fEBfltcfci^T . ^T 7 -^ x * 7 --HB (GC-B) ^ttfb^MXttGC-B^ttfb^Mli . CNP<^ 
f§ ft t L T *n h ti £ GC-B i: ffi & L T 3 ti * ^tt fft -5 ^ ~f * H X ti # ^ ^ * H © # 

<o (L-. D-^:^/Xtt0fP) t 5 ; K<^-f 5 K M^TjIM <b & & ^H^Jg L . 3 <^ + tc ti 

^tcGC-BS^ft^l&m^ *g*tetcMM$J£» L . -^^fiSS^-^^f^ (#U 
ISZTC. mmn&tg^L fz<7>% . «HJSrt<7> c GMP££**i!l£-**;fr?£ (Science 19 

91; 2 5 2: 1 2 0 - 1 2 3) tc «fc o T [s]^ $ ti 7 £ . "t**?^. :^^47^^*tfflL-C 
Wm ft c GMP<7)jg^M^m^ i: LTGC-B^ttfb^S^lB]S L . ^tl^*%B^tcf$ffl-t§3 

[ 0 0 5 5 ] 

^BH^SMtitcfc^T. GC-BvUttfb^Sli. ^ 7° K T**> *) CNPXli ^ <r>m&fc~Z 
^^LvUNPti. t h ^#tyni#L^Xtt^^i*<7)CNP-22^^CNP-53^^3iiR$ ti 
S^^T*^ 1 ?. $^tc$f^L<li. E^iJS-^- 1 <50CNP-22XttE^JS-^- 2 <30CNP-53T*>So 
[ 0 0 5 6 ] 

o 

[ 0 0 5 7 ] 

*^BHT^ffloT^55rCNPlctt. t h ^#t?ui#LMi*CNP (CNP-22 : B i o c h em. Biophys. Re 
s. Commun. 1990; 168:863 — 870, M ^ HI WO 9 1 / 1 6 3 4 2 . C N P - 5 3 : Biochem. Biophys. Res. 
Comraun. 1 9 9 0; 170 : 973 — 979, n m ¥ 4 - 7 4 1 9 8 ^f . Jff IS ¥ 4 - 1 3 9 1 9 9 ^- . JffHi§¥4-12 
1190-^-^ffi). ft^t43*CNP M¥ 4 - 1 2 0 0 9 4 ^-£f#) . M^M i * CNP (iff m ¥ 4 - 1 2 0 0 9 5 ^- & 
m) . &V\z. ft H¥ 6 - 9 6 8 8^-l>#. aRS^WWO 0 2/0 7 4 2 3 4 k:W^$tiSCNP^m*^^^ 
K «k 7 >5rCNPM4i#**# t n« o 
[ 0 0 5 8 ] 

7vME43*CNP L T . 2 2^ V53T 5 ; «b 4 -5> CNP-2 Ilk VCNP-5 3 **^a <b tlT 4? . 

fSBHicfcv^T ti. JllXlit h ^#t?Di#LMi*<^CNP. $f * L < tie h ^#t?nf^L«i 
*<7)CNP. 2 <b tc£P U L < ti t h i*c?>CNP)b*l$ffl $ ti 7 S o t h CNP-22^c7CNP-53co-r 5 

; s^ffi^j ti. Tie^Be^JS¥i&vsews¥2 : 



Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu 

Gl y Cys ( n N CNP-2 2 : EflJ 1 ) ; 

Asp Leu Arg Val Asp Thr Lys Ser Arg Ala Ala Trp Ala Arg Leu Leu Gin Glu His Pro 

Asn Ala Arg Lys Tyr Lys Gly Ala Asn Lys Lys Gly Leu Ser Lys Gly Cys Phe Gly Leu 

Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu Gly Cys (t h CNP-53 :K^JS^2) 

t l x ^ s ti & mm ^ * l -c *? »k -f ti 1 9f=t n v ^>^y 4 h*^^^^L, -t 

h CNP-2 2Tti6te^x >1ISt llfc<7>is s\ T A >^Sk^HT, ifct L C N P - 5 3 T* 

ti 3 lit <r> is 7. -f- -i > ^ * t 5 3 fi <JO is * -f- ^ > ^ * t <JO T* * fi f ti 5t T 1*1 x* * ^ 7 ^ H 

[ 0 0 5 9 ] 

7*? CNP-2 27k v V CNP-2 2 ti. t h CNP-2 2 i: TO - <^ t 5 ; gfrEfll * * 
7" 57 CNP-5 3^ V ^ -y h CNP-5 3T* ti 1 7-fe$c V 2 813<7) t 3 ; B££c£ *>* ti ti H i s & V G 1 y T* 

* <7> »c L t h CNP-5 3T*ti-e ti-ftiGln&^Al aT* 9 . 2o^)7; ; K^ffiltS (iff M 
¥4-139199-^i>ffi. iff W¥4-121190-^&$L iff m ¥ 4-7 4 1 9 8^- ) . 3 <b k: * . 

h CNP-2 2 ti. )fi^7; ; S^SVa 1<7) t h CNP-2 2 i: S & § L^tils] C -/yvffijt^* 
LTi^ (iff HH 4 - 1 2 0 0 9 4 -*fi>$g)o 
[ 0 0 6 0 ] 

*^0HT*f£ffl L •? Z XKCNPti. ^«^<b<?>*&«ICNP. & fti T I ^ to ^i* T «! 31 3 

*ifc»€Tffl«*.CNP. M *n <?> ft ^ ( #0 x ti 7' * K ^-fiK^^fflv^Uffl^^vS) 

-?8l3t3 *ifcCNP*#A. iff* L < liiH£^I3 fe to i £v£"e®[3I3 tifc t h CNP-2 2 4? ivt 
H CNP-5 3T*£>£ o it€TX^to^v£ tc Jc £ t h CNP^Mmtt. #J *. ti\ t h CNP-2 2 X ti CNP 
-53<^DNAie^iJ (iff ^¥ 4 - 1 3 9 1 9 9 -^- i>ffi) * 7* 7 * 5 h* . y t - is' % ir'<7>-< ? ?-tcffi^iA^ 

■eML> #f £ L < tifflljS^tcCNP^ K jg^LfcCNP-*^* KfcBJRLffi 

«lts§IS%#t?. Ji€^ffl££^£*ll&#^i±^#k:ii&frT*> 0 . fjxtij. S 
a 111 brooks. Molecular Cloning, A Laboratory Manual, Second Edition. Cold Spring H 
arbor Laboratory Press ( 1 9 8 9 ) Ic IB<£ £ ftT £ . £tz^7 9-bLTlt. niM^^y 7 

9 wifiifT wmwi^^ 7 9 -^mmxB 

[ 0 0 6 1 ] 

*mnT°&m l 7 s cnpi»#&. cNPtstt**-** 1 1 1 t h cnp-22 "xi± cnp-53 

0-tf)2oiOyXf ^>SS^yXi7 H *g tc Jc § ^ ^ ^ 7' ^ H W 3t ^ * 5 «t <7> 
T*>r> T . XiecNP<7> 7 ^ r > > n . XIQCNPXii * <^> 7 ^ r > > h <^4i^-F 5 ) Wt<7>'J>% 
< t t 1 o * ^-^ftiL^ T 5 ; if ic gf^ Lfc<7'f h\ XieCNP^c <^> t <?>Xtt ^<7)gU^^ 7° 

* K*>«j£t 5 ; mco'Mta <k11 o^yx^ L/i-<^^ k . &^X|r3CNP^<^^^Xtt^ 
^gp^^-^^H^fll^-r^ ;tlcloJ.U^7? ; ft fin L ^ 7° h ^#t? . 7; ; 

XlttfWZiiZ z t&Mtift Z« z <D £ 7 ^ C N P - 2 2 X ti C N P - 5 3 <7) 1^ J# # ti #J ti\ SrZ^JS 
¥ 1 Xtiie^JS-^ 2^)7; J ^E^iJtcfev^T 1 -S:f@]<^-F 5 ; WtfrXik. U&Xitttfla L 
^oCNPv^tt^^-t -5 «t <JOT-*> S o 
[ 0 0 6 2 ] 

^¥tm tc fcv^T CNP}£14 t ti . GC-Btc ftm LT 7T - >i is f => - -tfv$'l4^ X# $ 1± S V$ 
tt^ ^ff^tt US IP S * # t? flip '^ffi * . ffli X ti KSit -5 *> * ti H |p$X#<?> if 5ft 

-t±-2»v$'tt^v^ 7 . CNP^ttti. r-r->i is ? => --tfvUtt. i: ^ tilffl A3 ^ 

c GMP <?) M£.M.~&ffl\s£.-t Z> Z fctcJ:^ C t . Rrj/Xlt. 7 7 x, 7 -y h ^ t<r>mW ffi . 

"grs'Vtmwfc^ l < ti nin ^^**?>im%i\z-m.mmw?x\t*<7>m&fc-&i9t J fLrz 
<7>h. '&j&<7>mMm e m i izmm $ * 7 tcraiP^?Efflj^i^*xaraifiix#^teffli*ij 
^s^ejs^pjs-rs tc j; oTft£L 7 §0 $ >btc r 1 ~^cm J a. 5i« 1 



-10. $F £ L < li 1 ~ 5 . 3 <b k: #f * L < ti 1 ~ 3 It-t . 

[ 0 0 6 3 ] 

CN-22Mm^7-^ K iz It. mZ-lZft PI¥6H 6 8 8^&*^SIg&ligWO 0 2/0 7 4 2 3 4 lcSeiR3 *l 
■s «k 7 ^Tie^it^ h **#^tis le^iJ^^T^ii t h CNP-22^^^^a^ 

ft-*) . 

[ 0 0 6 4 ] 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ala Met Ser Gly Leu 

Gly Cys (K5US-^3) 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Gin Ser Gly Leu 

Gly Cys (ffiflJS-^O 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser A 1 a Ser Gly Leu 

Gly Cys 



Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu Gly Cys (gfi^J 



6) 



Ser Leu A r a A r a Ser Ser Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly 

Leu Gly Cys (KflJ 7) 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu 

Gly Cys A s n Ser Phe Arg T v r 



Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Gin Ser Gly Leu Gly Cys A s n Ser Phe 
Arg T v r 



Cys Phe Gly In. Xil. XjllA sp Arg lie Gly IMki Ser ILL 111. Gl y Cys 
( 3 Z T* x X a a = L e u . lie. V a 1 : X b b = L y s , Leu, Met; Xcc = Leu. lie, Ala, V a 1 : Xdd = Ser, 
Ala, Gly, Thr, A s n ; Xee=Met, Ala, Trp, His, Lys, Ser, Gly; X f f = G 1 y . Lys, Ala, L 

eu; Xgg = Leu, MetT?*$. ) (I^iJS^lO) 



[ 0 0 6 5 ] 

ufcx cNP-53nsm-^ -f* h*t i±. _hie<^cNP-22Mm-^ -f* Kicjhtue-t* -r 5 j m^nn 

[ 0 0 6 6 ] 

***>S z t < . GC-BvH'l4fbt/S^M##Jli. Lie^#t<oCNPXli^<^t^#T«£>£ 

= CNPti. ^fiL<li, t h *#t?nfi&&Xl±J^M&*tf>CNP-22Xl±CNP-53-?*> *) . 
£$F*L<tt. ffiJOS-^- 1 <7>CNP-22Xt±ffi?US-^ 2 ^CNP-53-?*>*. CNPH^ip#tt 

. Efljg-f i xiise^js-^- 2 *>-r 5 j mmn icfcv^T wicM^T 7 5 j m^x^. mmx 

(#Jxti3/°C. 5^^)iNHJfi4**±g«Lfc<^^. 8HHai*3<5D c GMPjg£» * lU^i" S ~h v£ (Scien 
ce 1991; 25 2: 1 2 0 - 1 2 3 ) \z «k -o T $ ii 7 -5 . -* & ^ . 3 <jo «fc 7 * t <v -b >f f£ffl 
LTfflMft c GMP<7)M^a^^^ i: L T GC-B7£'r4 itty H * [a] £ L . ^tl^*H&B^tcf$ffl-t 

[ 0 0 6 7 ] 

*#£BJ4 [JJfc, GC-B^V$'ttfb-t 5 3 IC J: o T W Iff ^ ffi * Jtp $0 ~t -5 Z i: fc -* * . 



mmnm^wm^m-^mm-t^o $ hiz^mmt. w-v&m&it-tz z t \z * o xmmm 

ft <b <?> f£ Hflii . GC-B^tt fb^ 1 Ic i o T , fuii. niiGC-B^^ttfb-t § C i: tc J: o T » 

mmmnmm^mm^is.m-t ^> t ^ 7 *muc*o* < . *&gH*>iiifeJiB#ic * 0 . gc-bi* . 

[ 0 0 6 8 ] 

£ o GC-B tt . 7 7 - -tf^tt tc J: 9 GTP frh^at) > K > 'y •b>y t-Ti>5 c GMP 

t<j^btlTv^^T\ GC-B^^'l±li. IfflHart c GMP^^M t L T PJJ 

^ 2 ft 7 So 

[ 0 0 6 9 ] 

*mn<ommmmz&\->x . _Liex7 r^aii. Gc-B^m-t-sflHJia^wgfJtK 

[ 0 0 7 0 ] 

* ^0H<^J5M flic fci^T <fc 0 #f * L < tt. GC-B^^iiJ^m^ -t± tz.f%m.mU\% * mffi L 

nmm^ mmifcrniz -o \^x mmmm* * 7 --y vtz, z t^^t?, 

[ 0 0 7 1 ] 

*mn<?) * 7 7"75vSli. l5iJx.ii\ C0S-7^^^«JNHIia**k:GC-B%%m$ 

il!Uc#l1MM^» L . -^©Jt&V-^coiff RB (#iJx.tjr3 7°C. 5 7>i%) tiHJjatt * *g« L 
fc<7)*>. «HJ!Sl*3tf> c GMP££»%«l£-*-S;fri£ (Science 1991; 2 5 2: 1 2 0 - 1 2 3 ) \z «k T W 
SPiC#«IHJfiiimffi3i»J * 7 - * ') - - > r-t § £ o 

[ 0 0 7 2 ] 

*i£Bfl a £ ^ [c . GC-B<?> HI i: LT, 2?JfmwtPffi. ffi Iff >; ^ v £> s vm± W ffli 

^ji-issi^iaisjt 7 ^ 'j : u#tj, mrfi&mmim. m m ^ v 

y-r-ji is 7 7 --fcff^tt. tU tilfflflart c GMPM^M t LTIIJ/^ $ ft 7 £ . 
[ 0 0 7 3 ] 

^mncommmmizte^x . _ktex 7 r^aa. Gc-B^^3E-ts±g^iEfla^ra 

y?7-^stt, z_ \zmmn c gmp^m^m^^^ t LTiE^ttHipji, raiP 1 ;^^ 
^ *> ^ m m >□ m m ^ m n m m & ^ ? >> - - > ?-t % z t & h 4 § # t? 3 t 

[ 0 0 7 4 ] 

tf . 

[ 0 0 7 5 ] 

*f&B^<7> 7. 7 'J r77vS tt. M*.H. C0S-7^<?)±g«JNHIiaWck:GC-B*^3a3 i± . ig 
ifttcfiii^M^^^B L . -S<?>SJS^ V-^<^>l^ra (#iJx ^ 3 7 °C . 57>^) L 
/i<^*>. *Ml*l<7> c GMPM^M^PJ^-t^TjvS (Science 19 9 1; 2 5 2: 1 2 0 - 1 2 3) tc J: o X 

m^mmm. mm ^v^*»svm±msp^^v&«hi*^ 7 «j rt« - t ^t-s s. 

[ 0 0 7 6 ] 



[ 0 0 7 7 ] 

%U trxn^fe&iUftmm. Mx.lt. §LW . > - h - >l . ~f Y V M . t: K n ^ y o t' 

<H:*n-^ x USStt-fe^a-^, > 7° > • N ^ >j tf — >l fcf n 'J K > . > 7 ^ -f ^ T >l 

5 ^ ut£ £ Affile Lfc^oT^tt&filffiaUJilfl- 

^-^ftntK 0!l£i£. ^fT'j^ivr^^^A^jinijtl, r =i - ^ n 

is U<D <k 7 &j&Jg3(K 57 5 >iXtt7 X ^ <5 *?>Wt<7> <fc 7 & vg ffi #J % £^ T 

Jc o HflJ X tt ^Lffil tt s IC J; ^ y a I , -tf 7 * > . £ Fn^-y 7'nt'»l > ^ -b 

^ a - x 7 n - Kj: i:'^Si^<^^-;g'l±XiifMi§'l±t/H^ 7 >r ^ at*SS LTUuU 
2oai^)lT*»gLTt iu. £ ^ IZ . * > <?> & 7 2>%D'M.<7> * 

«fc # * ft £ o 

[ 0 0 7 8 ] 

7 SrfcfM. U-nfclK JRufcaiK ^#81K ttt^T•v^ t J: v>. 

[ 0 0 7 9 ] 

fastis. * it ay. t L-cii. m*.\s. &mm*jkv#.Mm£.mMnmfr 

# * ft* o #*'l4<7>}g^ffj . ®rM J: LTli, tffl £ li\ 7' n tf U > r -J n - ^ . * 'i xf 

#Lfb^ij. ^Kffj. ^5Eftj?j a«f) . -;g»ffl^iij (fluii. -ft. 

<t>j= -7 ^ftiB/jM^-^/^-ev^-c*t«kv^„ zti^a. mx.it. nm^mmiz * %> 

vile «k o TlffiMfbi-S 3 t fr^mx*2h%o '&MMl$M i i&MMx*3b o T t * f£ ffl f£i le }g fi? # 
fllfiK-r -5 fc^lcatJKieS L fct<?>T«^ o T t J: v^ 0 ^^^^^fc^^M^SU i: L T It 0J 

[ 0 0 8 0 ] 

# ^-ffi<7)v^-f ti*Mc J: o Tl^Jf £ *i£ o #F U L < li^inM T^vS . M x. it iitt lc «fc * S 
4 (^Tvitt. SfMvitt. I^ftlf, K^l*l^^v±tt^ ift «k . ^^S^f. Mtt 

of ftfe T* *> -5 o 
[ 0 0 8 1 ] 

T'3iST*§^i)«, — ^ tc 0 . 0 0 5 n g/kg — 1 0 Omg/kg <jo IB H T- S-^- i" * - £ § * . 0.02 
n g/kg~5mg/kg"?S:-^ -T * 3 i: fc*<ff I Lu. £ «o lc 0. 02 ,x g/kg~0. 25 mg/kgT^SJf 6»$f 
t Lu„ L L 4 frh *I£BH<^CNP^ #tt * It Z ft h <?>¥kH- i tc ftij PS $ ti * t T 
li * v^ 0 

[ 0 0 8 2 ] 



9\*n^'m t m * t> i± t mm -t - t b % . 

[ 0 0 8 3 ] 

(Drr-^y ?7-4fB (GC-B) v£14«S^*3«^ t LT^teZ t & iff & t f £ . W 

in ^ ^ >e * mr x it =f> m m * 

(2) ± IB KSP Jfm ffl flJ^T . ±15 (1) CiB««>?£i«S!JXti^BfrS!l. 

±15 (2) k:IB«^?&«f»JXtt^'Kr9J. 
[ 0 0 8 4 ] 

(4) ±ie^ttWffPffi**^ttJ$WSP^-?S>* * ±15 (3) lcl5i£^4gj?JXy:i^3?Jo 

(5) _hie^^ttwff5^*>^^tt^wif5?ET^^ . ±is (3) iciets^-^^Mxa^KSiJo 

(6) ±fe£ff2ttregfJ?Efc*^Wf[J*mT#>S . ±15 (3) ClBIK^v&«2lIXtt^KM. 

(7) ±IBMf(J^ffi**Sffl5 ^ ^^^icgatS, ±15(1) ic IB « <^ v& & 30 X li ^ KSU . 

(8) ±.mmm^m^^m'\±mmmizmm-t ^ . ±is m iciet&^&suxa^BfraiJo 

(9) _hieGC-Bv£14ft^H;b*. h M ^ a fij ^ 7' * F (CNP) X It * <?> £> § , 
±15 (1) ~ (8) <7>v*-f iifr tc ie«<50v&^SOXtt^K2Uo 

[ 0 0 8 5 ] 

(10) ±f5CNP>b». t h *#tf Pi^LMXttJ^M*3|5(7)CNP-22J&VCNP-53^^SJR3 ft* . _h 
15 (9) tc ie«<7)^^MXtiTI%fflo 

(1 1) _hlBCNP**. mmm^f 1 <7>CNP-2 2X&E?US^ 2 <7>CNP-5 3T*£>£ . _biB (9) fete 

(12) ±iB^S*S#fc*. I^iJS^- 1 Xtiffi^JS^- 2 <r>-r ^ ; gfrfeflj tcfcv^T NK1^)7 5 ; 
8£^X^. H«Xtttt/jnL*>oCNP^tt**i-.5 <fc*>-?*>* . _LiB(9) lc IB fllXli 

[ 0 0 8 6 ] 

(13) GC-B>£'ttffc^H£*M^ t LT ttf 3 i: fciff & fcti, K Iff DC # «B JI3 if M it 311 » 

(14) ±ffiGC-Bfc*. CNPXti^<^Mi»#T^§ . ±15 ( 1 3) tc 15«<t> it M l£MJ . 

(15) ±!5CNP)b*. t h *#tf ni^LMXl±J^M*3|5<7)CNP-2 2XliCNP-5 3T?*>* x ±15 (14) \z 

(16) _b te c n p . rnrnm^- 1 <7>cnp-22X«e?u§¥ 2 <dcnp-53-?*>5 . ±ie (M) izmm^y 

m&X"k. WmXltttW L fc>oCNPf£ttfc*i-* t . ±15 (14) tcl5«<7>itM4£:iS 

[ 0 0 8 7 ] 

(18) GC-B£vH14fL-t 3 c t tc «k o T Mfp^Ji^fflJ^J-r £ 3 t *2ff» h -t z> . mmztmco 

(19) ±15GC-B^\ CMXlt^commi¥\z «fc o T vH'tt ft 5 ti § . ±15 (13) ic 15 « <?> Jfli §0 ?J v£ 
(2 0) ±15 CNP ^\ t h ^#t?nf #L«XliJ^Mi*(50CNP-2 2XaCNP-5 3T*>S . ±15 (19) \z 

(21) ±15CNP^\ mmm^- 1 <^CNP-2 2XttE^JS^ 2 <7>CNP-5 3T^-i. . ±15 (19) lcI5«<^ 

(22) ±i5^ii#^\ rnmrn^- 1 xaEJust 2 *>t ^ ; s&se^u icfev^x i~scm<^t 5 ; 

g»Xt±ft/mL^oCNP«tt**-t* t<?>T?*>S . ±15 (19) tcI5®^4tP$iJ^a 

(23) Gc-B^vHttfbi-^. c t \z * o t mmmwmm<r>mm^wM-t z t^mm. t-tz. 

[ 0 0 8 8 ] 



(24) _hieGC-Bjb*. CNPX \t * <o mm # lz «k o X v^ttfb £ tl -5 . ±15 (23) [cISI£<7->±iM4£:il 
(2 5) _hieCNP**. t h £ ^t?Di$LMXl±,%Mt±3*^CNP-2 2XliCNP-5 3-e^^ . ±15 (2 4) \z 

(26) _hieCNP**. ffi^iJS^- 1 <7>CNP-22XliE#J§^ 2 <7>CNP-53T#>S . ±15 (24) lcie«tf> 

(27) _hieMi|#^. mrnrn^- i xitmmm^- 2<^-r 5 j mmn ios^x i^scm^t 5 ; 

[ 0 0 8 9 ] 

(28) Gc-B<?>v$tt^ffi^ t LxmBmi^mm^mMi&miz^^xmmmm* ^ ? 
nKtt^tf, re kj #iWJia it 5ti£ii so <?> 7. 7 

(29) Gc-B*%mi-stg«wjiaxttMffiJix#aHjia**^«ijia%?fiiii8 l . imb^^i «j 

^j?J^ * 7 'J rti 3 (28) [ciei£<7> 7. 7 >; --y r^^. 

(30) ±IBGC-B^^1t*»s flHJiart c GMPi^±S . ±15 (28) Xtt (29) lcI5t£ 

^ ') - - > r^jvi o 

(3D Gc-B^^fttj^as l . mmm^^ mmmm ^ wur xiti¥i¥ 

ftTi?ig«L . iMiist^iwi*! c GMP^^^a^m^ l . mim suffer t 
-^<7>#Hjia F*g c gmpj^^m^^^^^ t l t n wwcnmn&n # nikm iz o x iss SIM * * 

? 7t5 3 i:*#tf. ±ie (28) - (30) tcie«<?> 7. 7 «; - - > r^j^. 

(32) GC-B<30v$te^ffi^ i: LT, &tiZ&mWfc. W IM ^ v * & s vMi W tP!£&tfi «M*> 

[ 0 0 9 0 ] 

(33) Gc-B*^m^*i««JiMiiaxttMffi5ic#aHjiai*<7)aHjia*ifiii l . mmmsmnrnmo 

i¥fcTT*J:g«L. a£*fflfla<7>GC-BY£'l4£J&££ i: L T W ff5?E . W Iff *5 v £> * vm± ffi 

SP^tfl«M*>fSS*tliS!I* 7. 7 >; --y rt§ 3 t £#t?. (32) iclQ«<^ 7. 7 -J r 

(34) ± IB GC-B<?> mmft c GMPi^±« LTllJ^2 tl 5 . ±10 (32) Xtt (33) tc!5« 
<7) 7s 7 'J — =. > r ^7 v£ o 

(35) cc-B^i?§imm2 iffc^««Bjia«c*?iiii8 l . mmmw*mmmffl<7>t?ttT xititt? 

T <o *ffl A3 c GMPM±M<7>3^}gif t LT^ttSffii, regf5 t7 v^&svMiWfff!^ 
>£4M<^fgffi^j?J^ 7. 7 'j - n« C i:^#tf, ( 3 2 ) - ( 3 4 ) <7)v^-ftl^-JltcIQ®<7> 
7. 7 - -y r^jvio 
[ 0 0 9 1 ] 

(26)r7-^y ^-4fB (GC-B)^'l4fb^H^*^I^7> fc L T a" t? . ^ W fp J£ yfi ?f 

fijxtt^i^iijo 

(37) r-r-^i/ 7 7-4fB (GC-B) v^tt fb^/R ^ ^fr^] ^ fc LTttf v Rgp -J ^^^^^ff 
fflXtt^l^liJ, 

(38) MIP^J£<?)v&«*^Si:-r**.#k:GC-B^'ttYkJ»®*S-^-r* - *#tp. s^H3ffJ 

(39) ±ieGC-Bv$'ttfb^S^CNPXli^^M4i#T-*>^ . _hifi (38) fclB«^v&«^>* . 

(40) ±iewfff^^**^^ttrait5^T«^s s ±ie (38) xa (39) tiB«<^v&«f^^. 
±ie (40) tc mm<^^m^n:o 

[ 0 0 9 2 ] 

(42) ±ie^ff^ttrafp^3b^^tt^wfff^. ^?f^tt^rait5?EXii^irait5^T«*>-5 . ±.m ud 



(43) ±.mmm-Mm^mm o ^*\zmm-tz> . _tie (38) icie«^-^^^a<. 

(44) ±.mmm^mt^m'\±mmmizmm-t . _hie (38) izmm^^m^^. 

(45) ±lfiCNP^\ t h £ ^t?Di$LMXli,%Mt43*^CNP-22&^CNP-53^ <biIJR3 ii £ . _L 

ie (39) - (44) ^v^-f n^izmm^^mu^^ 

(4 6) _h IQ C N P 3b* . ffi^JS^- 1 <7>CNP-2 2XliEflJg^ 2 <7>CNP-5 3T#> S . ±12 (3 9) ~ (4 4) ^ 

v * -f n h mc m <r> v a -t >S . 

(4 7) ±.iei^ip#^\ mrnrn^- 1 y.xxw.nmm^-r 5 ;gn^ijicfc^TNti^T $ ; g£ 

gl&Xlittftn L ^oCNPvS1££*-t£ t^T*>-5 . _hK (3 9) ~ (4 4) <?> -f ft \z 
[ 0 0 9 3 ] 

0 T $J Pi £ ft ft t -t & . 
[Hjfefll 1 1 

[ 0 0 9 4 ] 

CNP h 7 > X s> x — v ? T^ifUm ~< 9 9 -<7>*i^$ 

m 1 Alc^i" Jc 7 tc. pGEM-T easy vector ( P r ome g a?±M) lc v *7 x CNP cDNA ( 5 2 6 bp; 
FEBS Lett. 2 7 6:2 0 9 - 2 1 3, 1 9 9 0 ) * ^ * o - r 3 <7>fcPs t iT^DfL. BrSffi^ 

ftftLTv^ XCNP cDNA^HM Lfc. P SG 1 ^ 7 9 - ( P r ome g a ft 81 ' 13 1 B) ^Eco RIT 
mm LDf^j^¥vtfbLT. 0 1 C</> Jc 7 tc v 7.CNP c DNA^ 1 i g a t i o n L . SAP-mCNP ^ 7 ? 
- ( pSGl-CNP) fcfESl L fc. 
[Hjfcfll 2 ] 
[ 0 0 9 5 ] 
CNP h 7>Xy IZ'V 7 v t7 * 7) ff M 

M; i? ^ 7 i, 3 > ffl DNA 7 7 r > > N It . iX^i^CUIIIILfc. U "f CNPm €T * I? 
ALfcSAP-mCNP^ 7 ? - (p SG 1 -CNP ; 0 1 0 * . H i n d I I I *> J: VXh o I T* L ^ . CNPjafe 
T^#t?Kfn- (JK2. 3 kb ) ~&W *) ft L fc. d »f * * Gel Extraction Kit (QIAGEN)lcJc *) 
0iR L . 3 ng/M lie ft § Jc 7 lcPBS"T^fR LT^yi^ya >fflDNA7 7 7* > > h (02) 

[ 0 0 9 6 ] 

dna^ ^ r > > h %m x~t h * so** an fin*. vk<t> & 7 izLxmwLtzo t> % . 

C57BL/6iirJ^^ 7. (H* ^ u t) tc 5 i . u<^«M JfiL vf '14 )» *J * ^ t > (PMSG) ^BIfj$ 
rtS-^-x 5«btc4 8l^ra^5 i.a^)t hi%=ff K fnf> (hCG) ^ 3 i: lc 

7° 7 7-^aiIIL fcV^ 7.<7>||3S : ^-«-rL LT 7-) X SfJ t^SH 113^0^ Lfc. 

[ 0 0 9 7 ] 

>f> x ?y a > ffl DNA 7 7 r > > hti. v >f ^n^^fa^y-^fflv^Tfy *SaHIB 
•^viALfc ?-r-^ >f > 7*coM*f^if (^±?±) . 1 9 0 - 2 0 7 . 2 0 0 0 ) . DNA~7 7 

r > > h * 6 6 0 M<7>C57BL/6JfE^aAL. SB. 2«B A3 W lc ^± L T 5 6 \M ~& , 

[ 0 0 9 8 ] 

DiW^-tt/io 136<W<^^fFft*#^ti. 7 *,co5#J**CNPil€T^4iA^ tifc h 9 > x^* 

1 ^ >v 7 t.t*> o fc. felTs S^JcW'bti/i x^Founder J: seK-r-So 

[ 0 0 9 9 ] 

Founder li^Ttt^^ c ti «b 5 7 -i > t> 7 *> 4 7 -f > • ^ «b . iX ift ( F 1 v ^ x ) 

[HMJ 3 ] 
[0100] 

CNP h => > Xy' x x. -y 7 -7 ^ 7. 7> jf ^ ^ ^ ^ #f 



3M«6Uc # o tz^^> ^<r>m (JR15mm) % UMX L T p r o t e i n a s e K*kH (55°C. 100 rpmTMg 
^jgS) LT-;§Hi«*l#fc„ 3^>§«^^^^@t^»^g (KURABO NA- 1 0 0 0 ) icxWt 
T r J ADNA^HIM L fz o V ; ADNA1 5 fx g^Pvu II ( 2 0 0 U) T-mm L T ^ b 7 i ; - • 
7 n u * ^ U%imiZ J; o T frj PSS£ ifl ^ 1% V* ^ 1C x 7 ; - n xtm T DNA^ 0 iR L fc. 0iR 
£ *l7cDNA^ 25 m L<?> TE 1C }gfi? L T 0. 7%T^o-^yif (50V;£mj±) tc *Mt . '* 

tft&T&* r^*0.25 M HC ltgJfcTM 5#W«tII L T DNA*^»f L . L T h 0. 4 M N a 0 
HSSJfcT? -h -i n > > > ~f U > tc — D7f^>nfc. ^ <7>^. > > ^ U > _h <7> DNA^r UV 
^ n x ■) > ^ v£-?m^ L fzo * > ~f v y&>\4-f ') ¥ -i -H- x a >}gfik (50% Formamide 
. 0. 5 x Denhardt ' s. 0. 5% SDS. 5x SSPE) T'W (42°C. 2^pW) LT^b, CNP^cDN 
A (#9 0. 5kb) LTBcaBEST Labeling Kit (TaKaRa) L 7c 3 2 P^II 7° a - ~f 

^ilDiT4rCT-i^O*'i r^*-y 3> Lfc„ ^<7>^. ifei#$gi* (2 x SSC. 0. 1% SD 
S) T55*C. 20#W8tII LTi^ Imaging Plate (Fuji Film) ic-H&gTfcL. i#A:fie^ 
r±;^BAS 2 0 0 0 (Fuji Film) Ttfcifi L fz ( 13 3 ) . ff^^^^ 7. (WT) Tli3*<^ 
is (wild C N P gene) iiJ £ *i * F 7> x y i - -y ^ V? AfttwiN C N P g e n e \z 

Tjn^T. ilAififi^y (transgene) fc* 2 * *fe ft 3 ft . 

imum 4 1 

[0101] 

CNP h => > x x i — v V v ^ 7. tc is It § CNP<7> i£3E 

CNPHS^IiJ^lc CNP-22 E I All! jS. * v h (PHOENIX PHARMACEUTICALS INC.?t«!)*ffl 

[0102] 

7 SA^^llttffiCNP h 7 > X x* oc - v 7 v ^ xfc j; ^tttl^IE'^lBjK^ ^ 3 #0 % x. - 
[0103] 

^ALfc]^T*>^IE^**^^3ftSKST&5JfFK*}¥SsiL . ffftlJ. 1 glcMLT 
» -hieiO^^r v V <r>l\k assay ^ v ~J t - 1 mL^: Tjn 2ktf* L 7c . 7 - ') > > 7- ( 

n h a>?tflai) T*tyf >f XL. af/fr^flt ( 2, 0 0 0 rpm. $frm) L 7c ±vf * CNP-2 2 

[0104] 

Jf IX L 7c lis tc x 1 mg<7> ^ U > i? T 5 > 4 • 4 + h 'I ^ AS ( MJE fb^?±M ) 
2 M^y>ISIfi^)77'nfz> (SigmattM) LTffiff LT«^7>I L , C 

NP-2 2-ilSPJ^ V > 7° ji t L . 
PJ^MH^ft 1 IC^ L 7Co 
[0105] 
[^ 1 1 



^1 CNBb^>Xi?^~y?*?*y7,\Zio\fZ>CNP<Dmm 





Liver 

(ng/g tissue) 


mean ± SD 


Plasma 

(ng/mL) 


mean±SD 


Wild type No.l 


38.8 


29.3 ±20.5 


0.3 


0.3 ±0.06 


No.2 


5.9 


0.4 


No.3 


43.3 


0.3 


CNP tgm No.1 


293.3 


290 ±8 1.7** 


10.3 


8.0±4.7 # 


No.2 


370.0 


11.1 


No.3 


206.7 


2.6 



**: p<0.01 (MJfc CO 75: Student t-test) 
#: p<0.05 (Wilcoxon Jliluf 



[0106] 

CNP h 7 > x x. v 7 -ro * (CNP tgm) l±ff^M(Wild type) \zft-f Z ¥i$i&±Wm 
«m (mean + SD) liJJFK (Li ver) 1 0 fg. JfiL& (P 1 a sma) T*9 2 4 CNP-2 2 

ig^^LTfe 1 ), v^-r n^m$\-¥®iziiM-%mT>3bi tz. ztih^^M & *) . cnph^ 

> • * ^ x — -v ^ v^xicfeuT, CNP ^ -7' * K ^iifJ ^fiTu^c ^ ^fiSIl $ ii tz . 
[ISlMJ 5 ] 
[0107] 

cnp h ^ > x x x x v 7 7, mmtKn^^m^mmM 
mmm-nr^mz & £ umnmm^^m.m^^izmm-t ^> a 9 m^^cnp k => > * 

^ xx > v 7 ^ xfc j; vlelfli^iES^^ x^if § 5 1+1 0 l^i-T^fiiTT't* 
If m h £U JflL L T 2 ■£ . 2 0 % * 'L. ■? 'J >(c J; •) 1 M ffl IH L o ^ ^ 

t 2 0 % EDTA-4N a ( *fcIE ft^ftSSl ) *'Bm (pH7.4) icit LTlM Lfct^ 

4 mm -tfl A" % 5 7 n h - A$fflUT|taT^7 7 ^tl^^fflL, ^ v h ^ >• -J > 
• xty^tfeLt, ^ffilX#^l?$ tt. ttWi y X 1 0 mx-co l miffciMfM v 7 h 

( IPAP, &it^ 7 J *f-\£ XftftH) IClX 9 jA^ x [B] V 7 h ^fflv^THff^^ 5 *ICOUT 

-^mfftcov^T . ^mm^mWl t feo d ti^JlS icoox . [sJ'tt^iE^'v ^ 7. CN 
P h 7>Xy'i-'y ^v^^^raT^^Mfcck vmmmm&Mlti L (Microsoft Excel 2 0 0 0 
, 7-f 7PV7Ftl) » Wfe<7>55:v> Student ^t^^lc^oT^I+^^l^lff^tfo^ (S 
AS ver. 6.12, SAS -i > X -r- >f ^ ^ - N i; ^ > &SH ) . 
[0108] 

1«1$X#^I?$ Ii. lltttt i: t tc CNP h v > 7. x x *, 7 7.tcfcv^T^I+^^lc1r« 

tcjjv^z t^fijBHL^ (i34 ) . i nrn&tz *> ^mmmnmm^i^m m 1 1 ic cnp 

h 7 > X >>- x x -y 7 -7 ^ 7. tC fc^Tfttf-^ft fCfrjglC C t **^JB^ L tz (05) . 

[0109] 

3*i<b<7>*eSfc><b. CNP^ if^GC-B (NPR-B) ^v^'ttfbi-^^/Hib*. -5 M * 

Itfl^^flE^fb [J Biol Ch em 2 0 0 3 ; 2 1 8 ( 2 1 ) : 1 8 8 2 4-3 2] \z J; 5 «H 113 # fjt it fin T & < x $X# 
«H US o X MIf5#c#<?>j¥^ ^it/jn^ i± § 3 t frWbfrlzlt r> tz, 

mw\ 6 ] 

[01 10] 

CNP h 7 > X y' x x >y 7 v ^ T.iO^ff^Uffr^ t" ^ tC jht ~f Z> © frt '14 

IK ffi If? 1*1 ^ <r> 72 =, Y-y-^^Mlz J: 9 IS fp «fc «^^^/^fb^ 
MfPJi^^ie-r-s^^'ffiraiP^ift^t t 3 ^ [Am J Pathol 1989;135:1001-14] ^{ff&Ltz 
. CNP^^^ttMIP^fcW-rs^K&Vv&JS #rJK*fflli8-*-* B CNP1 7>Xyi--y 

^fFfffit/io CNP N v > Xy' x^ >y 7 7-7 Xfc J: ^|B]^^ff^MC57BL/6^-7^ T^co^m 
mwmizb 7^nin^3% 9 >f t>'\ \u => Y + (Sigma^tflai) 
2 (^-^-Mifi^ S t &5-mttfi&L 7 0) L /ic ££<0J$MH?iH* >» ^ x ( ; 7 h 3 a 

®0 ^fflv^TSJf^ 2 8 0 ^TS^^tcpJ^L. fc^co^^Slii LT^MIffttSfl^^i-fft t 

Ltzo ^^mm^m^mmrmm (auo ^^^vsic j= *j stu l . cnp h 7 > -xx x x . y 7 

7^ x irff^Mv^ xcof^T-Student t^St'LLKL^, ^-<^^d*. CNP h => > 7. =j x x -y 
7 xiciDtt^AUCliff^MJ; 0 't'frjgk:^^ < . CNP h 7 > t. ^ x x -y 7 -? *y t^^tj =, 

viz & z&Mwmmizmtfi'&T*&z> z tfrnwLtz cm 6) . mip^^u =kvwfp 
jflLic j: § ^'Mm^izmmm^n nx t . 5 tcie® l^t^vst^^ h ^ > > • x^- 

y'7$fei*fcJ:V^7 7x70tfei*^ff^L, ffi li^ 1C ffi *T L . *<7>Jjg*. if 

4i7->xT-ii3 7rr-4ftj: 9 vtjjgj iz is n *> mmmunm^ m^mmmm. 
mmm t* & o ^ <^ tc *t l . cnp h 7 > x ^ x x. v 7 v ^ x t- i± z ti h $tit l < 

ll^o/i (07) o fHP$Xfl"^'r4fC O V^T . ff4l7'7XT'li^77-70tfett<) , fi! 



TLs MWtKn*<?> t * r #>#M**fiT L fc<7>lcW L . CNP h 7 > * >> jc - -y ? 

•7^ a *<t>^ ft o . cnp h => > x x =. >y 7 v ^ 7. « n => y-j--^&-5-iz 

+ CNP~ilS^EIA^ v V (Phoenix Ph a r ma c e u t i c a 1 ftjBl ) % ffl T Wife L 7c t Z ^ . m±m 

•7^7 7 x ^^^ftti0. 21 ng/mLT-^o 7c<^lcxt L . CNP h 9 > X x — v 7 v ^ *-?tiO. 50 
n g/mLT* cfc o tz „ 
[0111] 

[UStefll 7 ] 
[01 123 

>f > -y =l - v 3 >S J f L fcCNP^^^ttfflffP^t t 3 ^ tc^-t -g, vfj^MHI (1) 

9Mi^^C57BL/6 J & <to it v ^ * ^ T tc. ttT^Sifit^fet^f n;>7' 

( 2 0 0 4 SL DurectftSO tMLfco 

• >g*& : 5 % ^ ^ x h n - * ( MiE ft^ftW) . 10% v > ) - 7. (f^^fx^il 
) fcJ:^5 mmol/L Jg@£ (|n^*fe^l?tM) £ £ ^©*o 

• CNP-22 (Calbiochem NovabiochemfttSI) 10 mg/mL Wm. (60 ng/Bh 

• CNP-22 (Calbiochem N o v a b i o c h em ft ftll) 100 mg/mL ( 6 0 0 ng/Bh 

[01 13] 

^«^6 B tc 1. 5% 7 >f -f | I n 7 (Sigma*t«l) Sg*6 mL^ W Iff ft IC L 

. 6B^*T^^^^^Wfft5itig^ >» X (?na tti) ^fflv^T^Jf^28B 

8¥ t CNP&-f W-eS tuden t t*fc£T ttlfc L (SAS ver. 6.12) . ^<7>*3H. CNP-22& 
[01 141 

**>*6*. vg^*tMg¥T*ii^ 7 r-7---tf ic «k 9 vfflilic felt * vtMIMil. Ift#ffl*fsff2 

ixt. nm'&mmmn bmrnx- & ^ tz <?)izttL . am^-mx-itzn^^^mL < iv^ 

h*»#i|HHL7c (0 9) o vtJKffliMI«Mlff^ci^JK**^x CNP**^^'l4«lf5?g icj^LT Va 
«^J*^1C-t§ Z i: *^JB^ Ltz. 

[01 153 

^f>7 --^ a LfcCNP^^J^ttWfflS^tT'^ tc^-r-Sv&Jf (2) 

9Mti^<^> C 5 7BL/6 Jl^i7^7s (B*HrtI) <^^g^Tlc ttTwg'*t#bt 
Atf ^ ^#7 7' ( 2 0 0 4 . Du r e c t ) * L 7c . 

• mm : 5 % ^^r 7. h n - 7. ( fb^?±M ) . 10% v > ; - 7. (f^Mfx?a| 
) fcJ:^5 mmol/L (f07t,^^?±»i) ^#*i-^M©*o 

•CNP-22 (Calbiochem Novab i ochemttM) 10 mg/mL jgJS (60 ng/B) a 
•CNP-22 (Calbiochem Novab i ochenittM) 100 mg/mL Mm ( 6 0 0 ng/Bh 
[01 161 

^;^7. ( f 3 ?ii) ^fflv^xg^t list ~?mm m l . iEt?<^m^sti] l 

7co c <7)m^SHff5«K^^i-fI L . ^<^AUC^ig^WM§l t CNPS-^-g¥^^TStudent 
t*ft^T?ltiR L 7c (SASSOBS^^v *r— 'J . SAS > x t -f ^ ^ - h ^ ^ ^ > ?tWI ) . * 

ss« cNP-2 2S-^-g¥^Aucav^-f t ^mmttmmiztt l^miz^z t-^tz (010 
) . 

[01 173 



^M&MWimiz&n- & mm^mizn l t ^mmwm^^ ts - t &w h &\z & o tz« 
imm to m^-ti: mm) 

[01 18] 

[01] 3<?>0l±. CNP h 7>Xy ^^XfFlffl^^-^I^^^f, [3 

1 A : pGEM-T Easy< 7 9 -icffl^jA^tlTc^ ^ XCNP^cDNA^Pst iTtJ] tti LM*^nj 
tfffbLt, HI 1 B : pSGl^Eco R I T-|iI L T ¥YiHL L fc. 13 1 C : HI 1 AT* 

Uhixtz-?^ xCNP<7>cDNA^0 1 BT#^*l£pSGHcffl^j&A,£o 
[02] C<O0li. -f > i>* x 7 x a >fflDNA7 7 r > > h 4^t. HI 1 C^op SGI -CNP 
Hindi I 14? J: VXholT3tQ.II L CNPaafet 1 * £t?»r A* (*3 2. 3 k b ) fc^ 0 ttJ L 

N >f > ^ x ? >- 3 > m <r> ~7 7 7 > > h i: L fz . 

[HI 3] C<o0tt. t +f> Tn 7 h vile «k Sip Al^f <?>WU\z St § CNP h 7 > x 
^ x x -v 7 ^ ^^IftfififlfiKft^^t. ff^Mvt7 x (WT) Tli3*<7>>- rt 
^ (wild CNP gene) frffilii 3ft. h 7 > x ^ x x -y 7 v *y * (Tgm) Tff£fflCNP£ 
fet 1 (wild CNP gene) tcTjn^T. i| Ail f£ T 4 * <^ >- (transgene) fc*2**fe 

aj s *i . 

[HI 4] 3<?>Hltt. CNP h 7>Xy i-7 ^7^xicfc(t^iffiKt<?)liGJIt^t. 

^m-nrmmm^mmmn^m^ icout, testis] is ff (wi id) t cnp h => > x >? x x 

777*77, (CNP tgm) <7>m~ZltWL L fc. CNP h 7 > x ^ x x >y 7 v o 7. affile ft ic 
**Jc MKi$X#)b*J¥v^ L T . **: p < 0 . 0 1 . *tJ£<7> v > Studen i<r> t*fe£ 

o 

[HI 5] 3 7>0tt. CNP h 7 > x 1 x -v 7 \z 4>tt § MffJ^#lfflfla^:<7>it^n^^i- 0 

Aii#«Mffi^raft5$x#icfctt§7t^siisK(itr (urn 1 ofg) 1 nm&rz *) ^mnm 

iticouT, iESlBjffifF (Wild) tCNPh7>Ay'iz^7^x (CNP tgm) HB 
Tit 18 L t, CNP h 7 y x ^ 1 x v 7 -? 7. tilfcff^ lc1r«lc 1 SfF&fc 0 <7)$X# 
IBIiatA^v^ii^^t, *: p < 0 . 0 5 . ttfoco #i^Student<7> t*fe£. 
[HI 6] C<?)HUi. CNP h 7 > x ^ x x -v 7 "7 ^ 7x<7) n => Y-j- - -tf OAt 7**1 lz is It & 

mmmm&wn.^^'to cnp h 7 > x^xx - y 7 ^^7 7. (Tgm) *? * ^^4177 7. ( 

^<^^^m^^Mff!«flI^^1g t LT«I^(I2I 6 A) i: ^^ft*ftTffi«l (AUC) (EI 6 B) 
%fPflBiLfc. C N P h 7 > 7 y i ^ 7 ^ 77 x tt^^ffi|pco|ffiflgjt?*liv^flSl«Ilc*> ►) . AU 
Ctiff^Mlcxt LT1c«Ic/Jn 3 ^ o fc. **: p < 0 . 0 1 , N. S. : tii'SrL, WfC<^^v^S 
t u d e n t t SE <> 

[HI 7] 3<?>Hlti. =i 7 r + --eOA ; e icfcit 5^flSMSPvi , Jjg{<^ffl.Jii^fl5^fk*^ 
-to CNP h 7 7 7 y x x *y ^ 7 7 7 J: vff v ^ 7. (wild type) tf> £ W IPlc 3 % 

□ 7rf-4f4iiMitMt> 2 8 Bx<^timmwmm<7)ffl.Mmx3bz« m± 

i7^xt3^7yr-^^Mt5i:, v^Jgi^iNHJia^iS^. I^^fflMff^feJcV 
^ffitt*HJIS«Hfc*i8#>«b*lfc (HI7B) o -77. CNP h 7 7 X y i z >v ^7X?li: 
ti^plf aii # fc«>T o (HI7C) o HI 7 A ti IE S HI ffl IS ^ ^7 o 

[hi 8] 3^>Hia. ^ ^ y^-^oh^^'iizisii-^^^mnnmmmMK'W^m.m^m 

mt^^-f. CNP h 7 > X ^* x x v ? -?^> X4? J: ^ x (wi l d type) <7> ^ ^ 

ff5tc3% =i 7 ^^-^^a^M**S:-^^x 2 8 B T <7) ^5 A ffil # 1*1 SB H IP IX # <7) |g. Ii 
ftT*>So ff4l7')XTliKtiI^^7 7-70tfett* , iTL > 7'nrt / 'l 
77 > T hfltz ( HI 8 B ) TMCjTtL. CNP h 7 > X ^ x x -y 7 v ^7 X T It *t 

7 7 ->09Srfetel±«fc*lTv>fc (HI8C) o HI8AtiiE^'ligSt5^#^^i-o 

[0 9] 3<7>0ti. Inf us i onS-^f L CNP<X> v ^7 X tj 7 rf - -HOA^E ^ >\, \z 4? It -5 H 
If5lttflIifll$iJ^]*^^i-o C5/BL/6 J Jcl^s xicCNP-2 2^&Tlct#M&-!f L . 

raifjtci. 5% =1 7 r^-^^n^jg**s:4- lt 6 BmzmfeLfztimmwmm*^ 

"to CNP-22ti60, 600 n g/d a y§¥ i: -g^MMfflf (Vehicle) tc ft L T^-W-lc 
If5^UtK^Jfl]©J L fc. ?tltvco>5rv^ Students t#£, 
[0 10] c<7>0ii. InfusionS-^- LfcCNP<^v^ OAt k: 4? It * RIP Hi 



flH«iJ#J*^i-o C57BL/6 J AlcCNP-22^^Tlc^^^Jf t . ^^fflffli 

JfmKflP*£fcigj|gLfc. if^:4. 8. 11 B^c££MffJr|iM^IiJ^ co^tfo AUCfc 
^Lfc, CNP-22li6 0, 6 0 0 n g/d a y§¥ i: t ic vg^ WMgf (Vehicle) ic jrt L T *,#,lc £ 
^MIR^ttflS^WJftO L fzo ttJ£*> Students 

[E?uit -7 o-f^-xM 

[01 19] 

le^JS-^ 1 ^iBf] : 6-Cys t 22-Cys<^^T- 'J x ;u 7 -f K Ma^^f^ 2 *l £ . 

ffi^JS-^ 2 ^)1B|] : 3 7-Cysi: 5 3-Cys*>W"?>> 7 -f H *d n 2 ti & . 

le^JS-^- 3 <^ AXffi^iJ^I^BH : CNP-22l^ip# 6 -C y s t 22-Cy s*> 7 >r H 

le^JS-^- 4 <^ AXffiyij7)t£BH : CNP-22l^ip# 6 -C y s t 22-Cy s*> i> 7. ,u 7 -f H 

le^JS-^- 5 <^AXffi^iJ^I^BH : CNP-22l^ip# 6 -C y s i: 2 2-C y s <^ m T* 7. ,u 7 >r H 

le^JS-^- 6 <?> AXffi^iJ^^BH : CNP-22l^i|# (::T\ 1-Cys t 1 7-C y s <o m T* * ;u 7 >r F 

ge^JS-^- 7 <^ AXffi^iJ<7)|^BH : CNP-22l^ip# (::X\ 7-Cys t 23-Cy s<?> W T? S> ,u 7 >r H 

le^JS-^- 8 AXffiyij7>t£BH : CNP-22l^ip# (::X\ 6 -C y s t 2 2-Cy s*> W S> x >u 7 >r H 

ge^JS-^- 9 t> AXffi^iJ^s^BH : CNP-22l^ip# (::X\ 1-Cys t 17-Cys*> ^ >i 7 4 K 

ge^JS-^10<^AXSe^iJ<7>lfeBH : CNP-22M3## ( C :X« 4-X a a = L e u , lie, V a 1 : 5-X a a = L y s 
- Leu, Met; 6 -X a a = L e u , lie, Ala, V a 1 : 1 1 -X a a = S e r , Ala, Gly, Thr, A s n ; 1 2 -X a a =M e t 
, Ala, Trp, His, Lys, Ser, G 1 y ; 1 4 — X a a = G 1 y, Lys, Ala, Leu; 15-Xaa = Leu, MeL £ fz 
» 1-Cys t 17-Cys<?>lti"?>> ^ 'i 7 ^ ii&o ). 



SEQUENCE LISTING 

< 1 1 0 > N a k a o , Kazuwa 

CHUGAI PHARMACEUTICAL CO. , Ltd. 

< 1 2 0 > Agent for treating or preventing arthritis 

< 1 3 0 > P 0 4 - 0 2 1 3 

< 1 4 0 > 

< 1 4 1 > 

< 1 6 0 > 10 

< 1 7 0 > Patentln Ver. 2. 1 

< 2 1 0 > 1 

< 2 1 1 > 22 
< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 3 > Description: A disulfide bond is formed between 6-Cys and 22 

< 4 0 0 > 1 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp A r g lie Gly Ser 

15 10 15 

Met Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 2 
< 2 1 1 > 53 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 3 > Description: A disulfide bond is formed between 3 7 - C y s and 5 

< 4 0 0 > 2 

Asp Leu Arg Val Asp Thr Lys Ser Arg Ala Ala Trp Ala Arg Leu Leu 

15 10 15 

Gin Glu His Pro Asn Ala Arg Lys Tyr Lys Gly Ala Asn Lys Lys Gly 

20 25 30 



Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met 

35 40 45 



Ser Gly Leu Gly Cys 

50 



< 2 1 0 > 3 

< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 6 - C y s and 22-Cys 

< 4 0 0 > 3 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp A r g lie Gly Ala 

15 10 15 

Met Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 4 

< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 6 - C y s and 22-Cys 



< 4 0 0 > 4 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser 

15 10 15 

Gin Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 5 

< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 6 - C y s and 22-Cys 



< 4 0 0 > 5 



Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser 

15 10 15 



Ala Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 6 

< 2 1 1 > 1/ 

< 2 1 2 > PRT 

< 2 1 3 > Ar t i 1 i c i a 1 Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 1-Cys and 17-Cys 

< 4 0 0 > 6 

Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu Gly 

15 10 15 

C y s 



< 2 1 0 > 7 

< 2 1 1 > 23 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 7-Cys and 23-Cys 

< 4 0 0 > 7 

Ser Leu Arg Arg Ser Ser Cys Phe Gly Leu Lys Leu Asp Arg lie Gly 

15 10 15 

Ser Met Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 8 
< 2 1 1 > 27 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 6 - C y s and 22-Cys 



< 4 0 0 > 8 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser 

15 10 15 

Met Ser Gly Leu Gly Cys Asn Ser Phe Arg Tyr 

2 0 2 5 



< 2 1 0 > 9 

< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Ar t i i i c i a 1 Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disuliide bond is formed between 1-Cys and 17-Cys 

< 4 0 0 > 9 

Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Gin Ser Gly Leu Gly 

15 10 15 

Cys Asn Ser Phe Arg Tyr 

20 



< 2 1 0 > 


1 0 


< 2 1 1 > 


1 7 


< 2 1 2 > 


PRT 


< 2 1 3 > 


A r t i f i c i a 



< 2 2 0 > 

< 2 2 3 > Description of Artificial Se quenc e : CNP - 2 2 

derivative* where 4-Xaa=Leu> lie. Vai; 5-Xaa=Lys> Leu, Met; 6-Xaa=Leu, Me 
, Ala. Vali ll-Xaa=Ser, Ala. Gly, Thr, Asn; 1 2 - X a a =M e t > Ala, Trp, His, Lys, Ser, 
G 1 y ; 1 4 -Xa a = G 1 y , Lys, Ala, Leu; 15-Xaa=Leu> Met and where a disulfide bond is fo 
r me d between 1 - C y s and 17-Cys 

< 4 0 0 > 10 

Cys Phe Gly Xaa Xaa Xaa Asp Arg lie Gly Xaa Xaa Ser Xaa Xaa Gly 

15 10 15 

C y s 



[mm%] mm 
im 1 ] 




[0 2 ] 



Probe 
P P 



SAP 




S CNP 


PA 





< > 

p-globin i2ib P 



3] 



Tgm 



WT 




transgene 



m 





transgene 



iiigp 
lllli 



^ wild CNP gene 

^ wild CNP gene 
^ wild CNP gene 



4] 




Wild 



CNP tgm 



im 5 ] 



^6 200 
CD 

i+= 180 

£ 160 
CD 

3 140 

CD 120 
_Q 



E 
c 

CD 
■+-> 

>> 
O 

o 

-a 
c 
o 

O 



100 
80 
60 
40 
20 
0 



Wild 



CNP tgm 



[0 6 ] 



A : mmmm<?m» 



1.5 



m 
■w 

E 
£ 



j 0.5 



r - /, — — WT(n=2) \ 

. ' '■ '■ _ _ Tgm (n-3) 



_ w.; ; -.. A. 




3 7 14 21 



_ 18 

CO 

112 
o 10 

< 



mTj? 



8 
6 
4 
2 
0 



mean + SEM 



4t=4 ' - , - . — , - 




WT <n=3) tgm (n=3) 

Saline 




ill 7 



la 




WT (n=2) tgm (n= 

3% collagenase 



[m 7 ] 



A : mnmrnrnm 




B ". 3% U-yf-}— iflft-^-, wild type 




C I 3% 3 7^t- ilS#> CNP h7>Xyx"<^7^X line #17 





3% U z> y j— if CNP h7>XyxZ7^T^77, line #17 



[m 9 ] 



0.5 
£ 0.4 

m 

g„.3 
Pug rt rt 

ilmir 
ccc; 

& 

Hs o i 

He 

0 



P=0.01 1 



/?=0.029 



I 



Vehicle (n=3) 



60 ng/day (n=4) 



J 



600 ng/day (n=3) 



[010] 



10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 











, — 5— 
o 


p<0.05 


'•v-i'bf^.-.:. 


p<0.05 | 








"... " 'j 








0 














o 





Vehicle (n=3) 60 ng/day (n=3) 600 ng/day (n=3) 



mm 

[flm^&l ? 7 — -tf B (GC-B) v£14«H^1r*«^ LT^to:t^fi 

x ? ') — — > r^^. 
[38JREI] HI 9 



ajJSBAJgJB 



5 0 1 3 8 2 3 1 7 

20010928 



MM^IfftHSE^M§f|E3r 4-1-2 

*m -ft 

0 0 0 0 0 3 3 1 1 

19900905 

596058889 
H^fMtE^lffl 5T@ 5 t 1 ? 



